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heating could also be caused by loss of coolant. A hole or
fracture might occur in the primary circuit by reason of cor-
rosion, brittle fracture, creep or even external causes, resulting
in the disappearance of the coolant. This can in some reactors
be overcome by good design, for example, most of the coolant
may be retained by quick-acting valves serving to seal off the
affected part of the pressure circuit. Where the coolant is com-
pletely lost, the residual activity of the decaying fission products
within the burnt fuel creates a hazard known as the " after
heat " hazard.

This " after heat" is proportional to the rate of heating
immediately before shut-down. It follows that in a highly-rated
reactor there is considerable " after heat" and if there were
complete absence of coolant there might be only a few seconds
before the fuel began to oxidise or to melt. However, cir-
culators can be given sufficient Inertia, particularly in gas-cooled
reactors, to cover the time immediately following shut-down
when the " after heat" is at Its highest, and later this heat can
be controlled by natural convection.

A partial or complete failure of the circulators can also cause
the coolant to be effectively lost. An insurance surveyor must
confirm that adequate stand-by power supplies are available
for both this and other essential purposes.

A reactor may be sited in a completely leakproof pit which is
already filled with water, and this is one of the ways in which a
reactor can be designed to ensure that loss of coolant Is always
unimportant.

(4)   Breach of Containment

The primary containment of fission products lies in the
sheath of the fuel element, except in reactors such as the
homogeneous aqueous reactor in which the majority or all of
the fission products are deliberately permitted to enter the
cooling circuit. As a rule, the sheath is designed with sufficient
strength to withstand the maximum expected burn-up, but the
can may be liable to weakness, especially near the end of the
lifetime of the fuel element. Such failure in the can may cause
immediate fission product contamination of the coolant circuit
and an occurrence of this type is monitored in the majority of
reactors to greater or lesser degrees of sensitivity by the use of
detection gear. Naturally, if there were widespread failure of
fuel element cans there would be an appreciable release of
activity into the primary circuit and this might necessitate
major work on the reactor system. By way of illustration, the